Heavy metal contamination in the sediment of seaweed culture site along the Cox’s Bazar coast, Bay of Bengal, Bangladesh
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Table S1 Concentrations of standard materials, recoveries, and method detection limits (MDL)
	Heavy metal(loid)s
	Certified value (µg/L)
	Observed value (µg/L)
	Recovery (%)
	MDL (µg/L)

	Pb
	441.2
	441.3
	100
	0.1

	Cd
	142.1
	141.7
	99.8
	0.05

	Cr
	385.5
	386.3
	100.2
	0.5

	Ni
	321.2
	323.3
	100.6
	0.2

	Cu
	391.8
	390.2
	99.6
	0.1

	Zn
	511.3
	505.9
	98.9
	0.5

	Fe
	375.0
	374.7
	99.9
	10

	Mn
	304.2
	307.2
	101
	0.05




Table S2 Specification of AAS machine, Spike recovery, the limit of quantification (LOQ), the limit of detection (LOD), calibration range, and measurement uncertainty for the analyzed metals
	Elements
	Experimental parameters of hollow cathode lamp    
	Spike recovery (%)
	LOQ
(µg/L)
	LOD
(µg/L)
	Calibration range (µg/L)
	Measurement uncertainty (±) (K=2)

	
	Lamp current (mA)
	Wavelength (nm)
	Slit width (nm)
	
	
	
	
	

	Pb
	10.0
	217.0
	1.0
	99.9
	5 
	1.2
	5-15
	31%

	Cd
	4.0
	228.8
	0.5
	99.2
	1
	0.3
	1-3
	16.8%

	Cr
	7.0
	357.9
	0.2
	100.2
	5
	0.4
	5-15
	20.8%

	Co
	7.0
	240.7
	0.2
	100.4
	25 
	2.1
	25-75
	21%

	Ni
	4.0
	232.0
	0.2
	100.6
	25
	2.2
	25-75
	23.4%

	Cu
	4.0
	324.8
	0.5
	99.6
	100
	6.2 
	100-2000
	7.2%

	Zn
	5.0
	213.9
	1.0
	98.9
	50
	7.5 
	50-1000
	11.6%

	Fe
	5.0
	248.3
	0.2
	100.3
	100 
	67.7 
	100-2000
	8%

	Mn
	5.0
	279.5
	0.2
	101
	50
	3.1 
	50-1000
	7%



Table S3 Key factors of exposure, their definitions, and reference standards for assessing HM intake and human health risks
	Factors (unit)
	Definitions
	Values
	References

	
	
	Children
	Adults
	

	AT (days)
	Average time
	365 × ED
	365 × ED
	[1]

	AF (mg/cm day)
	Skin adherence factor
	0.2
	0.7
	[2]

	ABF 
	Dermal absorption factor
	1.00 × 10−3
	1.00 × 10−3
	[3]

	BW (kg)
	Bodyweight of exposed individual
	15
	55.9
	[4]

	Csediment (mg/kg)
	HM concentration in sediment 
	–
	–
	–

	EF (days/year)
	Exposure frequency
	350
	350
	[4]

	ED (years)
	Exposure duration
	6
	24
	[5]

	IngR (mg/day)
	Ingestion rate of sediment
	200
	100
	[5]

	SA (cm2)
	Exposed skin surface area
	1600
	4350
	[4]






Table S4 Comparative analysis of HM levels (mg/kg) in coastal and marine sediment samples from both global and national research
	Sites
	Pb
	Cd
	Cr
	Co
	Ni
	Cu
	Zn
	Fe
	Mn
	Country
	References

	National

	Rezu Khal seaweed culture site
	13.19
	0.33
	16.93
	9.23
	34.03
	11.57
	59.86
	15243.2
	451.07
	Bangladesh
	This study

	Sitakunda shipbreaking area
	68.3
	0.49
	64.6
	na
	54.2
	255.4
	1226.3
	93,015.1
	1084.7
	Bangladesh
	[6]

	Sundarbans
	33.4–48.0
	na
	56.9– 78.6
	na
	26.3– 39.2
	28.7– 41.2
	55.9–77.3
	26,000–35,000
	400– 700
	Bangladesh
	[7]

	Halda river
	20.5
	na
	31.9
	na
	26.7
	31.9
	71.9
	na
	na
	Bangladesh
	[8]

	Saint Martin’s Island
	5.88
	na
	8.91
	na
	29.6
	3.76
	27.17
	143.8
	269.5
	Bangladesh
	[9]

	Sonadia Island
	9.03
	na
	na
	na
	16
	18.1
	38.8
	15127
	390.73
	Bangladesh
	[10]

	Sundarbans
	25.79
	0.202
	34.27
	73.93
	na
	32.15
	57.83
	30,947.07
	623.01
	Bangladesh
	[11]

	International

	South Lagoon
	102.2
	na
	99.8
	na
	71.8
	27.3
	148.5
	41,727.2
	na
	Tunisia
	[12]

	Hong Kong coast
	51.7
	na
	37.6
	na
	21.8
	66.9
	172.1
	29,295.7
	na
	Hong Kong
	[13]

	Matsushima Bay
	21.6
	na
	na
	na
	11.8
	28.5
	134.8
	38,900
	859.8
	Japan
	[14]

	Palk Bay
	14.1
	1.2
	290.3
	na
	27.7
	54.7
	252.9
	52,802.3
	686.1
	India
	[15]

	Chabahar Bay
	9.2
	na
	92.3
	na
	58
	14.1
	39.6
	3.11
	422
	Iran
	[16]

	Duyen Hai Seaport
	72.6
	na
	na
	na
	na
	5.11
	149
	na
	na
	Vietnam
	[17]

	Ondo coastal area (Awoye)
	14.5
	na
	0.92
	na
	6.69
	3.21
	7.27
	23.6
	2.77
	Nigeria
	[18] 

	Ondo coastal area (Ayetoro)
	18.2
	na
	8.93
	na
	12.3
	5.45
	8.36
	25.3
	2.59
	Nigeria
	[18] 

	Ondo coastal area (Abereke)
	15.9
	na
	21.1
	na
	17.2
	13.4
	19.3
	20.4
	1.84
	Nigeria
	[18] 

	Bohai Sea
	26.3
	na
	60.4
	na
	23.1
	23.1
	79
	na
	na
	China
	[19]

	Yellow Sea
	26.1
	na
	49.4
	na
	24.9
	22.5
	78.7
	na
	na
	China
	[19]

	Yellow Sea
	31
	na
	31
	na
	21.8
	16.6
	71.8
	na
	na
	South Korea
	[19]

	Quseir Harbor
	48.2
	2.01
	na
	10.7
	51
	35.8
	79.6
	12,003
	736.8
	Egypt
	[19]

	Abutartour Harbor
	63.3
	2.5
	na
	16.2
	62
	46.7
	91.7
	15,333
	653.3
	Egypt
	[19]

	Touristic Harbor
	39
	2.97
	na
	20
	32
	21.3
	47.7
	15,433
	322.3
	Egypt
	[19]

	Crustal value
	12.5
	3.83
	100
	11.7
	75
	55
	70
	56,300
	950
	Egypt
	[20]


“na” = not available data








Table S5 Evaluation of CF and PLI values
	Collection date
	CF
	PLI

	
	Pb 
	Cd 
	Cr 
	Co 
	Ni 
	Cu 
	Zn 
	Fe 
	Mn 
	

	15.12.2022
	0.52
	3.04
	0.34
	0.60
	1.44
	0.31
	0.81
	0.44
	0.87
	0.708

	30.12.2022
	0.77
	3.24
	0.59
	0.91
	2.17
	0.85
	1.26
	0.51
	1.07
	1.059

	15.01.2023
	0.91
	3.53
	0.57
	0.85
	2.06
	1.01
	1.30
	0.52
	0.82
	1.068

	30.01.2023
	0.75
	3.43
	0.43
	0.76
	1.74
	0.84
	1.20
	0.49
	0.75
	0.933

	15.02.2023
	0.92
	3.24
	0.51
	0.85
	1.80
	0.95
	1.15
	0.50
	0.87
	1.012

	02.03.2023
	0.78
	2.84
	0.47
	0.81
	1.77
	0.90
	1.18
	0.49
	0.76
	0.944
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